Induction of metallothionein synthesis in Menkes' and normal lymphoblastoid cells is controlled by the level of intracellular copper.
A study was carried out on the uptake of copper, zinc, or cadmium ions and their induction of metallothionein synthesis in Menkes' and normal lymphoblastoid cells. The main difference between Menkes' and normal cells in the uptake of these metal ions was an increased uptake of copper ions in Menkes' cells at a low concentration of CuCl2 (2.1 microM). The CuCl2 concentration necessary to induce metallothionein synthesis in Menkes' cells was 50 microM, whereas that in normal cells was about 200 microM. The levels of zinc or cadmium ions needed to induce metallothionein in Menkes' cells were similar to those in normal cells. At least four isomers of metallothionein were induced by copper, zinc, and cadmium ions in both types of cells. Metallothionein synthesis in Menkes' and normal cells was induced when the amounts of intracellular copper reached a threshold level of approximately 0.2 nmol/10(6) cells, and the rate of metallothionein synthesis in these cells was increased as a function of the amounts of intracellular copper (0.2-1.7 nmol/10(6) cells). These results indicate that the induction of metallothionein synthesis in lymphoblastoid cells is controlled by the level of intracellular copper, suggesting that the major defect in Menkes' cells is not due to the abnormal regulation of metallothionein synthesis but to an alteration of the copper metabolism in cells by which the levels of intracellular copper become larger than those in normal cells and just lower than the threshold level for induction of metallothionein synthesis.